Activation of mesocortical dopaminergic system in the rat in response to neonatal medial prefrontal cortex lesions. Concurrence with functional sparing.
Neonatal lesions of the medial part of the rat prefrontal cortex (mPFC) (performed at the age of 6 days) resulted in a sparing in the performance of spatial delayed alternation (SDA) and an increase in dopaminergic (DA) innervation. The increased DA innervation was primarily observed in the remaining part of the mPFC. The DA fibre density was considerably higher in the non-ablated part of the mPFC, and the fibres were thicker with more large varicosities compared with sham-operated controls. Biochemical measurements showed a 3.5-fold increase in DA concentration in the remaining part of the mPFC of the animals with neonatal lesions when compared with the mPFC of sham-operated animals. In addition the DA metabolites 3,4-dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) were increased. The metabolite/transmitter ratios, indicating DA utilisation, did not significantly differ from controls. The increased DA innervation and the increased concentration of DA and its metabolites in the animals with neonatal lesions further support our hypothesis that the mesocortical DA system is involved in the neural mechanism of sparing of function observed after neonatal mPFC lesions. However, sparing of function in animals with no discernable mPFC forces us to conclude that this DA response cannot be the only factor involved in the mechanism of sparing of function.